We analyze the potential role of adverse working conditions and management practices in the determination of employees' retirement behavior. Our data contain both comprehensive information regarding perceived job disamenities, job satisfaction, and intentions to retire from nationally representative cross-sectional surveys and information on employees' actual retirement decisions from longitudinal register data that can be linked to the surveys. Using a trivariate ordered probit model, we observe that job dissatisfaction arising from adverse working conditions is significantly related to intentions to retire, and this in turn is related to actual retirement during the follow-up period.
Introduction
Populations in industrialized countries are aging rapidly. This structural change puts substantial pressure on public finances and social support programs targeted to retired persons. The prospect of an aging population leads specifically to pressure on the sustainability of pension systems. In the policy discussion, two broad approaches to mitigating these challenges have been proposed. First, there are "hard" measures. A popular policy measure to improve the sustainability of the pension systems is to increase the mandatory retirement age and force people to retire later in life. Second, there are also a variety of "soft" measures, which refer to improvements in perceived working conditions.
The goal of these policy tools is to encourage people to lengthen their working careers voluntarily without changing regulations.
Perceived well-being at work is obviously important for employees, because job satisfaction is a key domain of employees' overall well-being in life (Oswald, 2010) . Job satisfaction and productivity at the firm level are also positively related .
Consequently, investments in better working conditions and improvements in employee well-being can be mutually beneficial for both employees and employers. This paper examines the connections between various measures of working conditions and new management practices (the so-called "high involvement management") regarding actual retirement decisions. Workers' satisfaction with their work and subsequent retirement decisions are likely to have a connection not only with physical working conditions but also with how they are treated by management. Therefore, it is important to consider both aspects of work. We contribute to the literature by modeling the complete chain between perceived working conditions and management practices to job satisfaction, retirement intentions, and actual retirement. To accomplish this, we use both comprehensive survey data on perceived well-being at work and administrative data on actual retirement during an extensive followup period. Our survey data contain very detailed information on working conditions (perceived harms and hazards) at the individual level, and the linked survey and register data are nationally representative for the working age population in Finland.
Section 2 briefly reviews the earlier literature on working conditions and retirement. Sections 3 and 4 describe the linked survey and register data and our modeling approaches. Section 5 present the estimation results and section 6 concludes.
Literature
There are multiple theoretical approaches to understanding retirement decisions. In an early contribution to the theoretical literature in industrial and organizational psychology, Beehr (1986) examined the process of retirement. The basic idea is that personal characteristics and the work environment, including perceived working conditions, influence a person's preference for retirement. Preferences determine the decision (or intention) to retire, which is then realized as an actual retirement behavior. Karasek (1979) presented the seminal conceptual model about the determinants of employee well-being at work. Karasek (1979) stressed the balance between job demands and job control. According to the model, the combination of job demands and job control affects employees' intentions to quit. It also affects actual retirement decisions, as retirement is an "extreme form" of employee quitting behavior. In particular, high job demands coupled with poor job control increase both the intention to quit and actual retirement.
The economic literature stresses that retirement is a rational decision in which the benefits and costs influence the outcome. The personal preference for leisure time and consumption opportunities provided by disposable income determines labor supply decisions at the far margin. Retirement implies an increase in leisure time but at the same time opportunities to consume decrease because a pension is lower than the prior wage. Thus, workers face a tradeoff. In the standard model based on rational choice, adverse working conditions reinforce the preference for retirement if all else is equal. However, if there is a compensating wage differential for perceived adverse working conditions, the higher pay may lead to longer working careers (Filer and Petri, 1988) . In practice, the compensation for adverse working conditions in terms of higher pay is complete only in very rare settings (e.g., Ilmakunnas, 2006, 2009) . This implies that perceived working conditions could have an economically significant influence on retirement decisions.
The focus of empirical research has so far been narrow. Earlier literature focused on some parts of the "whole chain" from perceived working conditions to actual retirement decisions.
Some empirical studies exploited cross-sectional data and used retirement intentions as the outcome (see Topa et al., 2009 , for a survey of research in organizational psychology). Using a longitudinal research design, it is possible to use actual retirement choices as the outcome variable of interest. An important gap in the existing empirical literature is that it seldom studies retirement intentions and actual retirement choices together. However, deeper understanding of these connections is necessary to draw policy-relevant insights about the pertinent mechanisms.
Retirement intentions and realizations have been studied in economics. Studies focused on the rationality of retirement expectations and the influence on the decision to retire of new relevant information about its benefits and costs (e.g., Bernhein, 1989; Benitez-Silva and Dwyer, 2005) . However, this research has only very rarely examined the potential role of perceived working conditions and management practices in the decision process.
Our paper is most closely related to recent empirical studies that examine the connection of working conditions to retirement or anticipated retirement using longitudinal survey data or survey data combined with register data. Such longitudinal surveys include SHARE (e.g., Schnalzenberger et al., 2014; dal Bianco et al., 2015) , ELSA (e.g., Hintsa et al., 2015; Carr et al., 2016) , and HRS (e.g., Angrisani et al., 2015; Sonnega et al., forthcoming) . Combined survey and register data have mainly been used in the Nordic countries (e.g., Lund and Villadsen, 2005; Blekesaune and Solem, 2005) . However, working conditions data in some studies are not derived from individual employees' workplaces, but rather rely on the typical work attributes of different occupations (e.g., Angrisani et al., 2015; Filer and Petri, 1988) .
The use of aggregate information on working conditions eliminates much of the variation in workplace working conditions that affect employees' perceived well-being and quit or retirement behavior.
An important gap in the prior literature in terms of modeling approaches is the fact that unobservable characteristics, such as personality traits, are rarely accounted for. However, unobservable traits are potentially important drivers of actual retirement decisions.
Furthermore, even with longitudinal data, estimation is based mostly on cross-sectional variation because actual retirement occurs only once. This makes it impossible to use fixed effects estimation to wipe out unobservable time-invariant data. The QWLS contains information about intention to retire. In particular, it includes a question about having thoughts of retirement before the official retirement age with the alternatives:
'often' (coded as 3), 'sometimes' (2) or 'never' (1). Because this is ordered qualitative information, we form a similar variable for the timing of retirement. Actual retirement may occur after (coded as 3), at (2) or before (1) the official retirement age.
Pension reform occurred in Finland in 2005, before which normal retirement age in the private sector was 65 years, although it was possible to retire earlier at ages 60 to 64 with a lower pension. Most state or municipal employees and some special occupations have had a lower retirement age. Pension reform made old-age retirement flexible between ages 63 to 68, with earlier retirement with lower pension possible only for those 62 years old. The retirement ages in the private and public sectors were harmonized for new employees, but existing public sector employees were given a personal retirement age based on age and tenure. The pension reform led to an increase in the average retirement age and to the concentration of retirement around the age of 63. We treat 63 as the official retirement age referred to by retirement intention and actual retirement variables. However, for public sector employees we use personal retirement ages when they are below 63.
In addition to old-age pension, there are other early exit routes: disability, part-time retirement, and unemployment. Disability pensions require medical verification but have no particular age limit. Part-time pensions can be granted to an employed person at least 61 years old who continues working part-time. In addition, disability retirement is possible on a part-time basis. Older employees who become unemployed can use extended unemployment benefits to bridge the time until old-age pension age. The lower age limit for this system has gradually increased to 59 years. In our study, we concentrate on full-time retirement, either old age or full disability. Some of the QWLS survey participants are actually already on parttime retirement. We leave out the unemployment route, as it is a separate system and not officially retirement.
In the estimations, we concentrate on those who were 54 or older in the 2003 survey and those who were 59 or older in the 2008 survey. These employees reach age 64 by the end of the follow-up period and we see whether they retire at age 63. In addition, we require participants be below 63 years old during the survey, since for them the choice to retire before, at, or after age 63 is still relevant. During the 2003 survey, the pension reform was not yet in force but the upcoming changes were public information. In fact, the survey respondents were explicitly reminded of the reform. However, to take into account the fact that some of the 2003 survey participants could retire with lower pensions before the new rules came into force, we included an indicator variable for the 2003 survey. Furthermore, we left out those who were already fully retired but still doing some work, persons who died in the follow-up period before reaching official retirement age, and a few inconsistent answers (high retirement intentions although already above retirement age). The sample size in the estimations is 1253. are satisfied with their work. We combine the lowest satisfaction levels (rather unsatisfied, very unsatisfied or difficult to say) into a group called 'unsatisfied'. We therefore have three groups, 'very satisfied' (coded as 3), 'quite satisfied' (2), and 'unsatisfied' (1).
The key working condition variables capture perceived harms and hazards. For perceived harms, the highest category corresponds to the perception by a worker that a certain feature of working conditions is 'very much' (on a five-point scale) an adverse workplace factor.
Harms include 19 detailed aspects such as heat, cold and dust, among other things. For perceived hazards, the highest category among three possibilities is the one in which the respondent considers a certain feature at the workplace to be 'a distinct hazard'. Hazards include 10 aspects, such as accident risk, risk of strain injuries and risk of grave work exhaustion, among other things. We aggregate the responses to the questions about adverse working conditions by forming a dummy variable that equals one if there is at least one clearly adverse factor (variable Harms) and a dummy that equals one if there is at least one distinct hazard (variable Hazards).
We also exploit detailed self-reported information on the quality of management practices from the QWLS as an additional aspect of perceived working conditions. We use a binary indicator to signify having more than one of the following new management practices: incentive pay, employer-provided training, self-managed teams and information sharing with employees (Böckerman et al. , 2013 . Incentive pay is an indicator for those who are personally subject to performance-related pay; training is relevant for employees who have participated in employer-provided training during the past 12 months; self-managed teams refer to individuals who work in a team that selects its own leader and decides on the internal division of responsibilities; and information sharing corresponds to employees who are informed about changes at work at the planning stage rather than shortly before the change or at its implementation. These measures correspond to the crucial pieces of a highperformance workplace from the point of view of employees, as outlined in Appelbaum et al. (2000) . Becker and Gerhart (1996) maintain that the four most common components of high involvement management systems are self-managed teams, quality circles, employerprovided training, and contingent pay. We capture all of these, except quality circles, in our measurement using QWLS.
We use individual characteristics from QWLS and FLEED, measured during the survey year, as the standard control variables. These include age (in years), gender (an indicator for females), education (indicators for secondary and tertiary education, with basic education as the reference group), and income level (log of annual earnings) as indicators of person's socioeconomic status. Income theoretically has an opposing effect on retirement. Higher income increases the cost of retiring (substitution effect), but it also makes it more affordable to retire earlier (income effect). The income variable also takes into account the fact that the pension level depends on pre-retirement earnings. QWLS also contains information on selfassessed working capacity on a scale from 0 to 10. We expect those with good working capacity to be more inclined to stay working longer. We also control for the size of the employer (indicators for size classes in terms of the number of employees: 10-49, 50-249, and 250-, with below 10 as the reference category).
Using information from the comprehensive registers of the Central Pension Institute, we also control for some key retirement-related covariates that include an indicator for being on part-time retirement, an indicator for whether the person has a retired spouse, and the (agedependent) pension accrual rate. These are measured during the survey year (the accrual rate is the average of two years following the survey). Those already on partial retirement may be more inclined to enter full time retirement earlier than those who have not taken the parttime option. It is important to take into account the spouse's labor market status because it affects the utility of leisure time. Thus, the return on a person's leisure time is higher if the spouse is also retired and they can spend the leisure time together. The accrual rate creates incentives to stay longer at work. After the pension reform, there was a higher accrual rate for those at age 63 or higher. The accrual rate before year 2005 was 1.5% until age 60 and 2.5% at higher ages; in years 2005-2016 it was 1.5% until age 52, 1.9% at ages 53 to 62, and 4.5% at ages 63 to 68. We include an indicator of experiencing unemployment during the post-2013 period as an additional variable from FLEED. Those who become unemployed at older ages may have difficulty returning to work and are therefore more likely to retire at the (minimum) official retirement age. Descriptive statistics on the variables are reported in the Appendix (Table A1 ).
Modeling approach
Our empirical application has three endogenous variables (job satisfaction, intention to retire and actual retirement) with an ordinal scale (1, 2, or 3). We assume there are latent continuous variables behind the observed ordinal variables. We model the relationships as a trivariate ordered probit model. This implies there are some unobservable variables, such as personality traits, that may affect all three dependent variables. Thus, the equations' errors are correlated with each other. We use the extended regression model framework in Stata (StataCorp, 2017; Roodman, 2011) to estimate the parameters of the model. The identification of the parameters of the model is based on the idea that there is a triangular structure between the variables of interest. Thus, we assume that job satisfaction affects the intention to retire and that retirement intentions affect the timing of actual retirement, but there are no backward effects. On the right-hand side of the estimated equations, these variables appear as observations or indicators for categories 2 and 3 (using the category 1 as the reference) of the job satisfaction and retirement intentions variables. In addition, we use exclusion restrictions on the explanatory variables. Research using equation systems with binary dependent variables and endogenous dummy regressors has shown that exclusion restrictions are required to correctly identify the parameters (Mourifié and Méango, 2014; Han and Vytlacil, 2017) . There are no corresponding results for ordered variables, but presumably a similar principle holds.
We assume that individual characteristics such as age, gender and education, all affect outcomes. Earnings is a measure of socioeconomic status and is included in all models.
Perceived working conditions and management practices influence job satisfaction, but we assume they have an effect on intentions to retire only through job satisfaction. Working capacity and firm size influence both job satisfaction and intentions to retire, but they do not directly influence actual retirement choices because working capacity and the firm in which a person is employed could have been changed after the QWLS survey. We assume part-time retirement and a spouse's retirement status influence the intention to retire and actual retirement timing, but not job satisfaction. Finally, unemployment measured after the QWLS has an influence only on actual retirement decisions.
There are potential biases that are relevant for the interpretation of the estimation results.
First, there may be unobserved heterogeneity that is correlated with the dependent variables and not captured by modeling of the correlation structure between the equations. Therefore, we are cautious to interpret estimated relationships as causal effects. Second, there are issues related to sample selection. As the data includes only people who are (still) working in 2003 or 2008, those who have particularly good working conditions are likely to be overrepresented in the estimation sample. On the other hand, the timing of retirement is more likely observed for those who are exposed to adverse working conditions and, consequently, retire early. These two sample selection biases have opposite effects on the estimates. In an ideal situation, they cancel each other out.
Results
Tables 1-2 present cross-tabulations of the variables of interest. They show expected relationships between the variables. Job satisfaction is negatively related to having retirement intentions. Of those who are unsatisfied with their work, 61.8% often think about retirement before the statutory retirement age and 20.2% never do. Of those who are very satisfied, only 20.9% think often about retirement and 50% never do. Retirement intention is, on the other hand, negatively related to the timing of retirement. Among those who never think about early retirement, 61.63% retire after the statutory retirement age and only 7.4% before it.
Among those who often think about retirement, the distribution of early exits and late retirements is even, greater: 28.9% delay retirement to an age above the statutory age, and 23.7% retire before it. The rank correlations are -0.291 for retirement age and retirement intentions and -0.253 for retirement intentions and job satisfaction. The rank correlation of retirement age and job satisfaction is only 0.076, which supports the assumption that job satisfaction is related to retirement age via retirement intentions, but not directly. Tables 1 and 2 here The estimation results of the trivariate ordered probit model are presented in Table 3 .
Perceived harms and hazards are negatively related to job satisfaction, while new management practices are positively related to job satisfaction. These results are consistent with earlier findings in the relevant literature. Job satisfaction is negatively related to retirement intentions, and retirement intentions are negatively related with actual retirement age, as is expected based on cross-tabulations. Furthermore, the correlations of the equation errors are consistent with the view that, on one hand, the unobservables behind actual retirement decisions and retirement intentions are related and, on the other hand, the unobservables behind retirement intentions and job satisfaction are related. Table 3 here The estimates of the control variables show that self-assessed working capacity is positively related to job satisfaction and negatively related with retirement intentions. The level of education is negatively related to retirement intentions, and the highest levels of education are negatively related with job satisfaction. The pension accrual rate (at the time of the survey) is negatively related to retirement intention, supporting the idea that higher accrual at higher ages encourages delayed retirement. Being already on part-time pension during the survey is positively related to having retirement intentions, as expected. However, neither pension accrual, nor part-time pensions are significantly related to actual retirement, which may follow from the fact that actual retirement can occur several years after the survey.
Earnings are not significantly related to any of the dependent variables, possibly because the models include several controls that are likely to be correlated with earnings. Experiencing unemployment in the follow-up period has a negative connection with retirement age.
Among the demographic variables, age obtains a positive coefficient in the equation for actual retirement. This is natural, since those who have already stayed at work until an old age may be more likely to stay until the official retirement age. Females have less frequent retirement intentions, but in actual retirement there are no gender differences. Finally, having a retired spouse is negatively related to continuing to work but is insignificant in the equation for retirement intentions. Table 4 shows the average marginal effects of these variables on the three dependent variables. A variable can have a marginal effect on the dependent variable of the equation where it appears and on the dependent variables of subsequent equations, but not on those of previous equations. Further, a working condition variable, for example, which appears in the job satisfaction equation, has a marginal effect on retirement timing through a channel of effects. Working conditions affect job satisfaction, job satisfaction affects retirement intentions, and intentions affect retirement timing. Therefore, the marginal effects tend to decrease the later the dependent variable is in the system. Table 4 presents the marginal effects on the highest categories (i.e., those coded as 3) of the ordered variables, i.e., high job satisfaction, frequent thoughts about early retirement, and retirement after the official retirement age. Table 4 here Negative work aspects, harms and hazards decrease the probability of being very satisfied with work by over 8 percent and increases the probability of thinking often about retirement before the official age by 2 percent. Likewise, they decrease the probability of retiring after the official age by 0.6 percent. Being exposed to new management practices increases the probability of high job satisfaction by over 13 percent, decreases the probability of frequent early retirement intentions by 3 percent and increases the probability of late retirement by 1 percent.
Among the control variables, an age increase of one year increases the probability of late retirement by 1.4 percent, while females are 5 percent less likely to have frequent early retirement thoughts. Those with tertiary education have 7 percent lower probability of high job satisfaction, 8 percent lower probability of early retirement intentions, and 6 percent higher probability of late retirement than those with basic education. Variables related to pension and unemployment have relatively high marginal effects. A one percent increase in the accrual rate decreases the probability of frequent early retirement thoughts by 12 percent and being on part-time pension by 15 percent, but its effect on actual retirement is insignificant. Having a retired spouse decreases the probability of late retirement by 7 percent and experiencing unemployment by 25 percent.
Conclusions
People spend much time at work. Therefore, it is not surprising that working conditions are an important aspect of overall well-being. Using nationally representative linked survey and register data from Finland, we find that perceived working conditions and management practices are important for retirement intentions and decisions.
Most of the empirical literature focuses on a narrow set of industries and firms. A key problem is that the motives of retirement are most likely significantly heterogeneous across organizations. Thus, the specific organizations that have garnered researchers' focus may be those in which the effects are anticipated and/or occur according to prior theoretical considerations.
Interpreted from a broader perspective, our results support the idea that inequality in perceived working conditions leads to inequality in retirement choices. Adverse working conditions are statistically significantly related to early retirement. Early retirement, on the other hand, leads to lower pensions. Our results support the idea that "soft" measures may be effective in delaying retirement and may thereby indirectly equalize post-retirement incomes.
There are some caveats that are relevant for the interpretation of our results. First, the estimates are not necessarily causal. Our analysis reveals links between the variables of interest. Second, it is difficult to quantify the estimated relationships. To provide quantitative estimates, validated quantitative rather than qualitative measures of perceived working conditions are needed. Third, there may be practical challenges to implementing the "soft" measures, i.e., decreasing the level of perceived harms and hazards at work by investing resources in better working environments. Fourth, the cost-effectiveness of investments in better working conditions remains an open issue from the firms' point of view. Future research should address these issues. Notes: In each cell, the first entry is the number of observations, the second is the percentage share of the row total and the third is the percentage share of the column total. 
